Deep venous thrombosis (DVT) not only has the potential to be fatal from pulmonary embolism formation but can also have damaging effects to the vein itself. DVT can damage the walls and valves of the associated vein. Damage to the venous valves can result in their becoming "frozen" or immobile, and thereby enabling venous reflux. 1 With advances in sonography, visualizing the valve leaflets and their functional status has become a reality. Highfrequency transducers and increased image resolution allow sonographers to locate and isolate damaged valves. The leaflets appear as echogenic lines extending from the vessel wall. Real-time observation and color Doppler imaging of the valves From UAMS,
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Patient and Methods
The patient described in this case study was a white male in his early 70s who was undergoing chemotherapy for pancreatic cancer. He had a history of deep venous thrombosis of the left lower extremity diagnosed six months earlier. The patient was unable to take coumadin because of a history of rectal bleeding; therefore, he was treated with Greenfield IVC filter placement. The patient developed nausea, vomiting, and swelling of the legs bilaterally. He presented to the emergency room, and the Doppler venous sonogram was performed the day after his admission to the hospital.
Sonographic examinations of the lower extremities were performed using an Acuson Sequoia machine with a 6.0-MHz linear transducer. The presenting symptoms were lower extremity edema, including redness and warmness bilaterally. The patient was scanned in the supine position with realtime B-mode and color Doppler to evaluate patency of the deep venous system. Upon examination, frozen venous valves were noted in the right ( Fig. 1 ) and left ( Fig. 2, 3 ) superficial femoral veins.
The study also showed deep venous thrombosis of the left leg with no thrombosis seen in the right leg. Following the patient's diagnosis of frozen venous valves and gastric outlet obstruction, the patient was sent to a nearby tertiary hospital.
Discussion
Lower extremity DVT is of major clinical concern for not only the primary care physician but for the imaging physician and imaging professional as well. The exact incidence is unknown, but various studies report findings of 300,000 to 600,000 cases each year. 3 It is often difficult to diagnose clinically because many patients are asymptomatic. However, symptomatic patients typically present with pain, redness, and swelling of the affected limb. These symptoms are nonspecific, which also contributes to low clinical diagnostic accuracy. Sonographic evaluation of lower extremity veins for suspected DVT has become standard in most practices and provides an accurate, noninvasive examination.
A complete sonographic examination includes gray-scale, duplex, and color Doppler images of the deep venous system. A linear, phased-array transducer operating at the highest frequency possible, while still achieving adequate penetration, is used to image the vessels. In most cases, the operating frequency will range from 3.5 to 7 MHz, depending on location of the vein and patient size. The veins are evaluated based on compressibility, augmentation, and phasicity. Acute DVT causes the affected vein to increase in caliber with resultant noncompressibility to approximately twice the size of the accompanying artery. Flow through this region of the vessel may be reduced or absent, and the thrombus appears hypoechoic. 4 In cases of older thrombus, the vessel caliber is more normal in size because of clot retraction. Flow may be present but diminished, and the thrombus will appear echogenic. 3 Deep venous thrombosis can result from numerous factors, both internal and external. Zwiebel and Pellerito 5 described three factors that predispose a person to development of DVT: venous stasis, endothelial damage, and hypercoagulability. Posttraumatic and postsurgical events can also be attributed to thrombotic changes. 6 One of the primary concerns in diagnosing DVT is treatment and prevention of the development of pulmonary embolism. Most patients are placed on anticoagulant therapy to prevent new thrombus from forming. In some instances, the vein does not recanalize after DVT, and postthrombotic syndrome develops. Postthrombotic syndrome can present as venous hypertension, chronic leg swelling, venous stasis ulceration, and brawny discoloration of the lower extremity. These changes can lead to damage of the venous valves and venous endothelium. The valve leaflets can become immobile and adherent to the vessel wall. Once the valves become damaged, they can no longer adequately regulate venous blood flow and pressure. As the valves become incompetent, they enable reflux and dramatically elevate venous pressure. 5
Conclusion
Diagnosis of "frozen" venous valves can aid in treatment and ultimately lead to an improved outcome of the affected limb. The frozen venous valve allows venous reflux and thereby contributes to venous insufficiency and the development of varicose veins. Early recognition of the contributing factors to venous insufficiency can accelerate time to treatment and reduce the damaging effects. Valve reflux, if allowed to continue, can affect not only the deep venous system but also the superficial system and the perforator veins. Surgical repair of the incompetent valves can be performed and has shown improvement in healing of venous stasis ulcers. 7 
